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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to inexpensively obtain an element 
which is capable of maintaining a uniform cell gap in spite of action of external force 
thereon, has a high opening rate and contrast and has a good display grade by 
arranging columnar spaces functioning as auxiliary capacitors for holding the voltage 
impressed on pixel electrodes on switching elements. 

SOLUTION: A counter substrate 12 has a transparent glass substrate 21. Color filters 
22 and transparent counter electrodes 23 consisting of ITO are successively laminated 
and formed over the entire part of the inside surface of the glass substrate 21. Further, 
transparent oriented films 20 consisting of polyimide, etc., are formed on the counter 
electrodes 23. The columnar spacers 40 are disposed in the regions between source 
electrodes 27 of respective TFs 1 7 and the counter electrodes 23 between the array 
substrate 10 and the counter substrate 12. There columnar spacers 40 maintain the 
cell gap between the array substrate 10 and the counter substrate 12 at a prescribed 
value and function also as the auxiliary capacitors. 
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tzmi<nmm<mmtm-'X-h }r ) , «-«>«*c«r- 

«#.^-^^#tT^<7)l¥ifB^Siaj^^B&i-S. act, 
ULbcoi -5 t«^$tL^3Ol?lic0^.®tf^^Jg^ 

[0075] i-r, « i com&to&mt mm&imuz <t 

0, Tl--f3g«n 0^9X^«3 3.Jr.t, ^-MS3 
2, y-H8«R3 5. 'fi^ai 6, B^ffi2 8, T 
FT17W»fcf4. ^->T, TFT 1 7_ht, JS§ 
2 00 0^->^Xhn-A<7)^-fb^ yrj>'C0^^«2 5 
^?»fi!t-t § . 2 7 ±(9fiWI 2 5 (Sffig^Jt 

[0076] -^f, ttfl&Kl 2t-^V^T«i, 
*?2 l±t^5— 7^/^22, feilA IT 0*^56: S 
^mffi2 3S:Jirci^fl|)i®^--&. «gv^T, »|4»K1 
2_ht, Sl|6]ag2 0 fc LT«r»tt#U-f 5 K ( Bttfo 
rf AftSA L - 1 0 5 1 ) 5rHnS>J L, * -y h TU- h 5: 
fflV^T8 0-CT-l^ra^tm, SfeKN2 
T18 0"C, 3 0^flB««LT»3»iJft«»S«4. tfM 

$^^y^ 5 h'^/f^Jieoo^y^xhn-A-rj) 

20tU. 

[0077] JJct, jtf {diSKl 2«E[*IJK2 0(Ch;PX 
> t fctff 'J 5 ViffgSrM^ L , 12 0 °C<5D^-- 
y^4>t 1 ^MSIWiT l-^x^^JWSS*. 5 . 5 

[0078] J: -5 tm§fx/>:««* . *-#>Hfc 

S. **itJ:"9, ^^ix^y^^yft^-d-cyst 
SfiWHl!$<U Wttt* ii:*^* 4. ttv» 

t, mm* 1 8 or^^-ryeft 1 o^mxti. * y 




[0079] -43Wk<»5JB»-C{is 7 1> 

2oj«ia«ja^fcKrtijBas*i.Tv>*. tf 

Tl 70^3*lfc7 , l'>f*Kl Ots Efi)8&24fcL 
TTWMfcJf U -f 5 H < B AftM A L - 1 0 5 

«b«l«. $ &fcN2 8 ox:. 3 o#m 

§(i6 0 0^->-^ha-A-Cfc-3Jt„ -£tf>f*. tfflM 
5 KJRfc?tf>^ffl«LTE[*!lR24i: Lfc. 

[0080] act, miii2^7xiS2 una 

U 2tt<03HK*lIlEEUfc««r*-7'vK:7ii.. 16 

«ffcS *,7WfflR10t MASK 1 2 f: *Jtt *) 

[0081] WC, TW*K1 0±tfD» 

TFT 1 7C0V-X««i2 7 i:*>ftSj3i$U 2.h«D&fls4 
2fc»BCIi, BHfc>U3>^&!IJf 2 5£J:t>'#lM 
5I«El*lK2 436»tt4*L*. *l/C, Bfcy U^&J: 

7 , IWt^ U n y{RWV2 5 . sjf U >f 5 KElfidft2 4 . 
*Jj:V^odfiryai*c4 2A»4>sflrft««i«±. as&s^ 

[0082] 4^0fie^BflU£ &V ">T . *tt*tX^— 9"4 
Ott. «1 IRI. 00/x. H5Z5ucr>mft&x\ 8 
SO- 1 5pF<?3a>x^-5:fliJ£LTV>S. 
t=. TWS81 OkStfaSKl 2i:COH<0-fe/^ J r-i' 

[0083] ±KcO X d tWjftS^ifcajWkSa^Ffc: J: 

I.. 

[0 0 84] (95(i£a^^40&i|^!B£ffi* 
fc. TFT1 70V-*TO2 7±fcMSBi»ftS*UC^ 
[0085] tt*>*>. #S«X^— 9"4 0<7>ftflc4 2 




> f^SH* 1 0-68955 



IK 1 0 tZlS ft t->titz T F T 1 7 «0 V -X«ffi 2 7A 1 oiJ 

fS2 7»0*8£Hia\ rff!M 5 V*A»A>«r6ffil*lR2 4fc 
J:-?TS^LTV^, tt»4 2««iai*B4s Eft 
B2 4i:icbX, *fft*«il 2fflfeUftttfefifcSrtlR2 

[0086] iilfci"?. 7HHE10«y-^tl 

2 7*»fe3Effi Ufc&*4 2 12k tfffltaKU 
"f 5F*)EiajK2 0. 2Aimt.ixX\^h. ZhX. sK 

--r>^oa«s4 2 . fc itf, *U 4 S KEMR2 4 . 2 
[ 0 0 8 7 ] fK B a H*^S^COfi!!CD^{i. MxliL 

[0088] *f , » 1 OJWK0»«i: R«**iSfc: J: 
0, TWS«U 0«#7Xaii3 3±(c. y-h*3 
2. **-MftW»3 5. m^Ml 6. W^«ffi2 8, T 

fti 7»&m-r*. 

[0 089 ] iKV^T, TV'fa^l ChCfeWC. y- 
XSS 2 7 im<7>mt&$:»$ 5S^n yffiifivm^ 

ix, ^-y^-ri.. act. jK^av^h^MiiL, y- 

Al»Ofqa»ttOtt«c4 2*»«M-*. TF 

Tnitii Ji38oo^^-yi/x^a-A(5D®-^c>'U 

3 XMMM 2 5 . 

[00 90]— StKdSSl 2^-O^TiS. ^f7^I 
S2 1±t*5-7-f/^22, J3iVITOj6»^S 

TFT 1 7t3£l<mfc4 2<?>B&LZtltzTl' jmm 
1 0±, feefctf, #?-7-(^22, Mr6jm^2 3«o 
®«$^fc*r(&l£«C 1 2±(C. EI6JM2 4 , 2 0k LT 
HfiSPtttfy -f 5 F ( H*^AHIIAL- 3 0 4 6) 
& ZtL^tlQm U^-yb^lz-b *fflv ->T 8 0 "CT 1 

fliswwsLtk ^a»icn2 3*--r>"fTi8ox:, 30 
$vm*7t~y?>A!mLxmfti$2 4. 20 ti 

[0091] «r*. £&4 2«ffliS«4"C3S5*tKia«S 
0. 1-1 0/xfl)t*3S«fflLfc. JJCC ^(Slffi^l 2 

<r>a=7xmffi.2 immmz. m£5jj.m<r>?T4.*--k 



A9±_ 
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•9. i^-A'tfSr^KWfbS-fr. TW««10fc**l«J 
*«12i:£Jl&<>-&ir£*. 

[0 0 9 2] ZfOtfMte&^X . TW3EK10O4S-T 
FT1 7<7)V-.*®E2 7±{::j#j£$;h.)tfc{*4 2 kfcf 
AftRl 2±0*ffiHffi2 3 terete, #>.M 5 KS 
2 0**ttans. fit, tf?'.MSK(4P« 
*-C*ftit3&»4>, V-X«S2 7, tt*4 2, SAtf 

mmmzjii- * 4 0 . 

[0093] *SO(W)»JB(CtJV^T, *BE*tX"*— fr4 
0(4, lt@2 0 $?oyc0P3£-C. igfiO. 4pFW 

[0094] ±sm «t 5 izffifc2ihtiMgkm*m : ?i l z£ 

iUf. &TFTCDV-zmfabttftm&t<vmz! l im£ 

m$ib ttftwfct corncob vTi-^t—izvmT 
s t k t> wag**: lt hmm-tz . fi£->r . Mai 
L*:Sfi 1 cDmmnwm.t nw&ft$J2Mi*w & £ t v-c 

[0 0 9 51 S1:. !IS4tf3WI<?)»ffll= J:fL». 

X^-1?-4 0<73ftf4c4 2f4. TFT 1 7<7>y-7sS®2 

7 ±{cffi£j&£:£ *it v ^ z k frt> . y L 
rs«jg£&a^^&£k s^-c. aft* 

[ 0 0 9 6 ] 06 (4. Cl<7D3£Hflc7)2g 5 £>S£SfcOJ$Sfcffi 

mmcommmzj: o*tt*tx^— 9-4 o<d&#:4 2 
Mast, zcommm^ziSL^x^-^msLtzmzis 

[0097] ^=5r*.*>, S&fcV^-lM 0i0tt*4 2 
t±, *f[6jS$i 1 2 fcy&SSilfc;* 5-7 -f )V9 2 2?)fi 

ftft4 2ll *7-7-f /^2 2£^-T?.|gtC, # 

7^v;2 21«Si&i^ I TO*>£>$r&*t|ii]ia«2 
3, jjf'j-f 5F*»^=6rfiKl*UH2 0tJ:oT3ftWiTv^ 
4. 

[0098] *fc. rW«*10fflW£*iVvC. ITO 
*'^2>*ffl3g1£ffi2 8«. TFT1 7±(C@!±JL/cM 

(4, B*«ffi2 8cO®mSB2 8a±^{iSL. Stffafcffi 
2 3. 1EIB1K2 0 5-H-LT. r W l£Kli«DEl*!lffii 2 4 



[0099] ZtllZjz 9 . TFT 1 7±KffiKLfciii* 
1*5.2 8C0®#g&2 8 ak*ffa3S« 1 2±.c0£t*4 2 k 
<0BH=Wl*l«fB2 3*3 ,ktf # >; 4 5 F<9iM?2 0 . 2 
4#&£;h.-0->6. *LT. jK'.M 5 KttUrSifrTfcS 
HSS«B28<?3£fflai2 8a. sKU-Y 5 Fffifaffil 
2 0. 24. S£tfft#:4 2c0«/f#:t4. «®J^*tgffig 
^*f*a*t*^— f 4 0 $jf|£ LTV*4 . 

[ o i o o ] f&^m^m^i^nmi. mmL 
[oioi] *-*\ » 1 comm^mmt fm^jmazi 

0. Tl"iWBL\ 0<J5^9^aHK3 3±K. ^*-h^3 
2. y-Me«W3 5, flHHIl 6. TFTHf^f 
j£-T4. 8frvr. TFT 1 7_Llc. if$8 0 05fy^.X 

o- Acogi^ u 3 v^mm 2 5 %im.-th . 

[0102] y-M6Bit3 5±tC I TOfrfc 

5:SB3il«Si2 8*»jR-r*. -5-«0KRs WSSSffi2 8<?5 
-»STFT17±Kfe»)SL EH«2 8a*liftr 
■6. — WlftlSRl 2fc-3WC{4. #7X1I2 1± 
t*5-7^^2 2^tJ, i^>*^, 4T» if 
?x£M2 1 iKaRfetOMWt-a-ikS-tt^r^ U/WRV 

if4o*»j^*»*c««di6*si!»r4. r 

[0103] 9 . tf?A&m2 1 ifcfStfi^VC 

[0104] 9-*»*i-S<B*fc:tt, 

W-fe. Hfe^r^y ^^'Wcfifa^ 
*U 3 . 5S?n y<7)^^a^CDtt#:4 2 jWRlftS 
-t^Si. ^>/^tCj: , )*5-7-f/U^2 2*5j: 
t/a*4 2 ±{3 1 T OKSrJBffiL . mm 2 3 kf 

4. 

[0105]gV^. TFT17<?)f^ilfc7WS 
IlOl, fcit/f. *5— 7^^^22. «l&ltt@2 
3 s tt#4 2fiWB«Snft:»l«a«l 2±t=, SAR2 
4.20k LXnmfetfV A 5 H ( Q^^^^A 
L - 1 0 5 1 ) 5r-ffL-eftSJB0L. *-y hyis-h%m 
^T8 0'C-Cl4MBHft*Ltt, SA>KN2 

1 8o*c. 3 o«ifcii^8iW5. »«a 

^o-^'J -f 5 h'c7)Jl${45 0 0^>r^ hn-iffco 
fc. *<0S. iKU^f 5 KJK£5t'>-^«KILTiE^2 
4. 2 0k-f4. 

[0106] <J:tC. 1 2 «0#?*a6K2 1 SI3a 




C0 107] itfJtfURiciiVvt, Tl"faiR10<0#T 
F T 1 7 $ -tot ■3?'©® 2 8 coMtiiSt 2 8 a > 

*WSHK1 2±oa#:4 2 Ji^BKcli, *ffrm#2 3fc 
J:TXsK!M$1<Bl*lR2 4. 2 O/Z&jfciiS. *LT. 

IM 5 KSftJK2 4. 2 0. *Jitf«E*4 2 

co 1 08] ^mmwmmiz&^x^ &&#x^-y-4 

TW^Il 0fc*W»aeKl2i:OiaK0-b;U^y 

[0109] JJEOJ; 5 K^J*3*lfc«ft»j***fc:.I: 

*tfi\ #T F T.hfc5iiij Lfea3RfSBS<DSaigti: *f|ftJ« 

— 014. rwawfcw^ftfctffflo-fe-fn^-yr 
zib-izmm- & tti>iz^ wmxt lx ^mm-t 

[0 1 1 0] isc t&5<?>9m<mmz£ti\s. 

i. 

tdRfci*. » 1 * * V 3 OgftOJgJB t . M 

iZ£^XBf8.2tlX^Xi>£\,\ 

(011214/s. z(omnt±MLtimm<mmizm 

Aft. WiK. Jb»LfcWi«WB«fc*JVvtl4. -y 
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[0113] 

LTflSilW-ftftttx^— Jt>f vf->^«T±CS 

imii *3&f&mi com^cowmiz^m^Wrm^ 
[02] iM^^mcoBm^hmMmm^mm 
[as] *mw<r>m2<^tmBBizm2>m£> B m^m? 

[114 ] ^B^^s^ll^j^^^^^^gjf 

CH5] ^«M(om4commi,zimm^^m^<r)m 
mm. 

ism 

1 o-rwaeK 

1 2-JWiWE 
14-«ft» 

1 6-<i#* 

1 T-HK^y^^ 

2 0. 2 4-SMJS 

2 3— *ft6j©B 
2 5-fi|R 

2 6-KW V^S 
2 7-y-Xft 

2 8— H3g©i 

3 0-f-**;H*MR 
3 2-**-HK 

3 5-y-MWHR 

4 o-a^cx^— -9- 
4 2-a» 



(11) 
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CH2] 



28— 




28 



32 



-28 



-12 




-22 
-23 




[03] 



[04] 



12 

/ 



///?//, 



-21 
-22 




12 



22 




[05] 



[116] 



,12 




^ wwwww 



-21 
-22 



27. 



-24 
35 
33 



32 



V 



10 




r' 



